INTRODUCTION
============

Gossypiboma is a term used to describe masses consisting of retained cotton surgical gauzes and an adjacent foreign-body reaction[@B1][@B2][@B5][@B6][@B7][@B9]. Its radiologic features are well-known because there are many reports in the literature regarding this phenomenon following abdominal and pelvic surgeries[@B5][@B10][@B11]. Surgical gauzes usually contain radiopaque filaments or markers that enable the diagnosis of retained surgical gauze. However, without a radiopaque marker, the diagnosis of gossypiboma in spine surgery is rather difficult because of its low incidence in the paraspinal location; it may be confused with soft tissue tumors[@B2][@B7][@B9][@B13][@B15].

In this report, we describe the case of an asymptomatic retained surgical gauze discovered 20 years after lumbar disc surgery. In addition, relevant literature is reviewed regarding the clinical presentation, radiological findings, and differential diagnosis.

CASE REPORT
===========

A 79-year-old man visited our clinic complaining of lower back pain and left leg radiating pain that began a month prior to presentation. He underwent surgery for lumbar disc herniation 20 years ago at another hospital. Upon neurological examination, no motor weakness was found, and hypoesthesia and radiating pain were noted at his left anterior thigh. His body temperature at admission was 36.3℃. On laboratory examination, his white blood cell count was within the normal range (6,540/µL; normal reference range, 4,000-10,000/µL), and his C-reactive protein level was normal (0.14mg/dL; normal reference range, 0-0.5mg/dL). Magnetic resonance imaging (MRI) revealed left foraminal stenosis at L4-5 ([Fig. 1](#F1){ref-type="fig"}). A 4.3×2.7×2.3-cm-sized mass lesion occupying the L4 spinous process and the left lamina was observed, showing low and heterogeneous signal intensity on T2-weighted imaging ([Fig. 1A, B](#F1){ref-type="fig"}). It was iso- to hypointense compared with the surroun- ding musculature on T1-weighted imaging ([Fig. 1C, D](#F1){ref-type="fig"}). Only its outer rim was enhanced after gadolinium injection ([Fig. 1E, F](#F1){ref-type="fig"}). Computed tomography (CT) showed an osteolytic mass with sharp margins ([Fig. 2](#F2){ref-type="fig"}). A benign bone tumor arising from the lamina, such as osteoblastoma, was our initial diagnosis. We assumed that the left foraminal stenosis at L4-5 was the cause of the patient\'s left leg pain and that the mass lesion, causing no symptoms, was incidental.

The mass was removed under general anesthesia, and an L4-5 facetectomy and interbody fusion was performed. During the operation, retained surgical gauze with heavy granulation tissue was found ([Fig. 3](#F3){ref-type="fig"}). The surgical gauze was made of cotton, and it was hardened and well encapsulated with fibrotic tissue. There were no signs of infection, such as pus discharge or abscess formation. We excised the mass completely, along with the surrounding fibrotic capsule. Histopathological examination revealed suture material with granulation tissue ([Fig. 4](#F4){ref-type="fig"}). There were no unusual events during the postoperative period. The patient\'s back and left leg pain had almost completely resolved at his 6-month postoperative follow-up.

DISCUSSION
==========

Although rare, retained surgical gauzes inside of a patient\'s body can occur in various surgical fields. Gossypiboma is more common in abdomino-pelvic surgeries than in surgeries in other parts of the body, including the extremities and paraspinal areas[@B2][@B16]. There is much dead space in the abdominal and pelvic cavity, which may limit the surgeon\'s visual field. Therefore, surgical gauzes that are hidden in those spaces are prone to being lost and are discovered after the surgery. Because there is little or no dead space in the operative field of spinal surgery, it is not surprising that gossypibomas in the paraspinal area have a significantly lower incidence than those in the abdominal and pelvic regions.

Gossypibomas are subclassified into an acute and a chronic form[@B2][@B4][@B9]. In the acute form, exudative reactions dominate. Formation of abscesses and fistulous tracts to the skin surface frequently occur, and patients usually become symptomatic in the early postoperative period[@B2][@B4]. The chronic form is characterized by a well-encapsulated aseptic foreign body granuloma, with no symptoms or non-specific subjective symptoms[@B2][@B4]. Surgical gauzes made of cotton are inert; they do not activate specific biochemical reactions other than slow foreign-body reactions characterized by granuloma formation [@B2][@B4][@B9]. Thus, most chronic gossypibomas cause few or no symptoms. In our case, it was the chronic form of gossypiboma which remained inert in patient\'s body for 20 years without any symptoms. Because it was made of cotton which was inert, we presume that it could remain asymptomatic not stimulating active biochemical reactions and inflammations.

The radiologic features of gossypibomas in the abdominal cavity are well-documented[@B5][@B10][@B11]. If the gauze contains a radiopaque barium sulfate marker, it can be easily identified and diagnosed with simple X-ray imaging. Without the marker, as shown in the present case, the level of difficulty in making the diagnosis of gossypiboma skyrockets. In addition, only approximately 50 cases have been reported in the paraspinal location[@B1][@B2][@B4][@B6][@B7][@B9][@B13][@B15], and most of the literature has described varying radiologic features in these cases. However, there are some salient radiologic features that can be used to diagnose a gossypiboma.

On CT, the most common characteristic feature of a gossypiboma is the spongiform pattern formed by gas bubbles[@B2][@B8][@B14]. However, the gas bubbles are absorbed as time passes; thus, this typical pattern is not found in the chronic form[@B2]. In the paraspinal region, gossypibomas showing osteolytic changes with marginal sclerosis on CT have been reported[@B2][@B7][@B12]. Our case also showed similar CT findings, which may be specific features of chronic gossypibomas.

On MRI, gossypibomas appear as well-defined masses with fibrous capsules that exhibit low signal intensity on T1-weighted imaging, high central signal intensity with a hypointense rim on T2-weighted imaging and strong peripheral enhancement on contrast-enhanced images[@B6][@B9]. However, gossypibomas appear to have variable magnetic resonance signal intensity that depends on the amount of fluid and protein associated with the lesion[@B6], and there have been many reports that have shown MRI findings other than those described above[@B2][@B3][@B7][@B9][@B12]. The major difference arises from T2-weighted images characterized by heterogeneous signals composed of mainly dark signals. Because gauze fibers appear as low intensity strips on T2-weighted imaging[@B6], this may be a characteristic MRI finding of gossypiboma. In the present case, the mass showed low and heterogeneous signal intensity on T2-weighted imaging and iso- to hypointense signal intensity on T1-weighted imaging with peripheral rim enhancement after gadolinium injection as presented in the literature[@B2][@B7][@B9]. When we reviewed this case retrospectively, we concluded that it may not have been impossible to make a positive radiologic diagnosis.

Most reports have demonstrated that the clinical symptoms associated with gossypibomas were well treated by complete removal of the masses[@B1][@B2][@B4][@B7][@B9][@B12][@B13][@B15]. However, the clinical symptoms associated with gossypibomas may not be prominent, especially in chronic gossypibomas. Therefore, careful assessments of the patient\'s symptoms are essential. If the gossypiboma appears to be asymptomatic, the potential risk of evolution of the gossypiboma and the risk of surgical removal must be weighed before choosing the treatment strategy. In the present case, the gossypiboma was asymptomatic. The cause of the patient\'s symptoms was the left foraminal stenosis at L4-5. Our diagnostic impression of the mass was an osteoblastoma, and we intended to remove it. Because the mass was located within the surgical corridor for decompression and fusion, we were able to minimize harm to the patient despite our incorrect preoperative diagnosis.

After all, gossypiboma is the result of surgical error. The importance of not leaving surgical gauzes inside patients\' bodies after surgery cannot be overemphasized. Surgical gauzes must be counted before closing patients\' wounds and at the end of surgery. In addition, gauzes with radiopaque markers should be used to easily identify retained surgical gauzes.

CONCLUSION
==========

Paraspinal gossypibomas are uncommon and are thus sometimes difficult to diagnose. Most chronic gossypibomas are indolent and do not show specific clinical or radiologic signs, making the diagnosis even more difficult. If the patient has a history of previous spinal surgery, and the mass is located at the previous surgical site, gossypiboma should be included in the differential diagnosis. With reasonable suspicion and the help of some characteristic radiologic features demonstrated in the literature, making a correct diagnosis may not be an unfeasible task.
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![Preoperative magnetic resonance imaging. In each image, the mass lesion is indicated with a white arrow. **(A)**, **(B)** T2-weighted sagittal and axial images. A 4.3×2.7×2.3-cm sized mass lesion showing low and heterogeneous signal intensity occupies the L4 spinous process and left lamina. **(C)**, **(D)** T1-weighted sagittal and axial images. The mass shows an iso- to hypointense signal compared with the surrounding musculature. **(E)**, **(F)** T1-weighed sagittal and axial images after gadolinium injection. Only the peripheral rim of the mass enhances.](kjs-13-160-g001){#F1}

![Computed tomography scan showing a low attenuated osteolytic mass with sharp margins (white arrow).](kjs-13-160-g002){#F2}

![Intraoperative photo of the mass; a retained surgical gauze.](kjs-13-160-g003){#F3}

![**(A)** Low power views revealed a foreign body granuloma with cystic changes. In the solid area, there are amorphous materials that resemble degenerated gauze. Necrosis and suture fibers are noted in the lumen of the cyst (H&E, ×40). **(B)** In the foreign body granuloma, there are many histiocytes, including foam cells and multinucleated giant cells. Red arrow points to the fused macrophage, which phagocytized suture material (H&E, ×400).](kjs-13-160-g004){#F4}
